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DETAILED ACTION 
Drawings 

The drawings are objected to because figures 3-5 are not clear and difficult to read. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if only one 
figure is being amended. The figure or figure number of an amended drawing should not be 
labeled as "amended." If a drawing figure is to be canceled, the appropriate figure must be 
removed from the replacement sheet, and where necessary, the remaining figures must be 
renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Specification 

The disclosure is objected to because of the following informalities: "serial no. 

" on page 18 has number missing. The number is 10/814295. Appropriate correction is 

required. 
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The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Light-emitting ceiling tile having semiconductor 
nanoparticles. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C, 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-6, 13, 16, 20-21, 24-27, 31, 41, 47-48, and 51 are rejected under 35 U.S.C 
103(a) as being unpatentable over Frecska (US 6,693,512) in view of Fink (US 
2003/0057821). 

Regarding claim 1, Frecska discloses a light emitting ceiling tile (abstract). However, 
Frecska does not disclose the light emitting ceiling tile comprising light emitting group IV 
nanoparticles. 

Fink discloses using light emitting group IV nanoparticle in an analoguous art, for the 
purpose of emitting different light wavelengths (abstract). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have light emitting group IV nanoparticles disclosed by Fink in the light emitting 
ceiling tile disclosed by Frecska, for the purpose of emitting different light wavelengths. 

Regarding claim 2, Fink discloses the group IV nanoparticles are silicon nanoparticles 
(abstract). The reason for combining is the same as for claim 1 above. 

Regarding claim 3, Frecska discloses the ceiling tile comprises a ceiling tile substrate 
(figure 2, 22) and a light emitting subassembly (figure 2, 100, specifically 1 10) disposed on the 
substrate (22), However, Frecska does not disclose the subassembly comprising the group IV 
nanoparticles. 

Fink discloses a subassembly comprising the group IV nanoparticles in an analoguous 
art. The reason for combining is the same as for claim 1 above. 

Regarding claim 4, Frecska discloses the ceiling tile substrate (figure 2, 22) comprises 
two opposing flat faces (23 and 24) and a perimeter (vertical line), and the light-emitting 
subassembly (100, specifically 110) comprises two opposing flat faces (top and bottom of 1 10) 
and a perimeter (vertical line). 

Regarding claim 5, Fink discloses the light-emitting subassembly (figure 1) comprises a 
light-emitting layer (104-109), wherein the layer comprises the group IV nanoparticles (abstract). 
The reason for combining is the same as for claim 1 above. 
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Regarding claim 6, Fink discloses the light-emitting layer comprises a binder for the 
light-emitting group IV nanoparticles (paragraph 21). 

The reason for combining is the same as for claim 1 above. 

Regarding claim 13, Frecska discloses a light emitting ceiling tile comprising a ceiling 
tile substrate (figure 2, 22) and a light emitting subassembly (100, specifically 110) disposed on 
the substrate (22), the subassembly (100, specifically 110), wherein the ceiling tile substrate (22) 
comprises two opposing flat faces (23 and 24) and a perimeter (vertical line), and the light 
emitting subassembly (100, specifically 1 10) comprises two opposing flat faces (top and bottom 
of 1 10) and a perimeter (vertical line). However, Frecska does not disclose the subassembly 
comprising light emitting group IV nanostructures. 

Fink discloses a subassembly in an analogous art comprising light emitting group IV 
nanostructures (abstract). The reason for combining is the same as for claim 1 above. 

Regarding claim 16, Fink discloses a light emitting device is adapted to provide contact 
with a voltage source (paragraph 24 and figure 2). The reason for combining is the same as for 
claim 1 above. 

Regarding claim 20, Frecska discloses a subassembly for use in a light emitting ceiling 
tile (figure 2). However, Frecska does not disclose the subassembly comprising light emitting 
group IV nanoparticle. 
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Fink discloses the subassembly comprising light emitting group IV nanoparticle. 
The reason for combining is the same as for claim 1 above. 

Regarding claim 21, Fink discloses the group IV nanoparticles are group IV silicon 
nanoparticles (abstract). The reason for combining is the same as for claim 1 above. 

Regarding claim 24, Frecska discloses the subassembly (figure 2, 110) is adapted to be 
disposed on a ceiling tile substrate (22). 

Regarding claim 25, Frecska discloses the subassembly comprises two opposing faces 
(figure 2, 110, top and bottom) and a perimeter edge (vertical line). 

Regarding claim 26, Fink discloses the light emitting subassembly comprises a light 
emitting layer (figure 104-109), wherein the layer comprises the group IV nanoparticles 
(abstract). The reason for combining is the same as for claim 1 above. 

Regarding claim 27, Fink discloses the subassembly comprises a binder for the group IV 
nanoparticles (paragraph 21). The reason for combining is the same as for claim 1 above. 

Regarding claim 31, Fink discloses the subassembly emits colored light (abstract). 
The reason for combining is the same as for claim 1 above. 
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Regarding claim 41, Frecska discloses the method of making (abstract) a light emitting 
ceiling tile (figure 2) comprising combining a ceiling tile substrate (22) with a light emitting 
subassembly (1 10) that the subassembly is disposed on the ceiling tile substrate (22). However, 
Frecska does not disclose the light emitting subassembly comprising light emitting group IV 
nanoparticles. 

Fink discloses a light emitting subassembly comprising light emitting group IV 
nanoparticles (abstract). The reason for combining is the same as for claim 1 above. 

Regarding claim 47, Frecska discloses a light emitting tile (figure 2) comprising a tile 
substrate (22) and a light emitting subassembly (1 10) disposed on the substrate (22), wherein the 
tile substrate (22) comprises two opposing flat faces (23 and 24) and a perimeter (vertical lines), 
and the light emitting subassembly (110) comprises two opposing flat faces (top and bottom of 
1 10) and a perimeter (vertical lines). However, Frecska does not disclose the subassembly 
comprising light emitting group IV nanostructures. 

Fink discloses a light emitting assembly with a layer (figure 1, 104-109) comprising light 
emitting group IV nanostructures (abstract). The reason for combining is the same as for claim 1 
above. 

Regarding claim 48, Fink discloses the nanostructures are nanoparticles (abstract). 
The reason for combining is the same as for claim 1 above. 
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Regarding claim 5 1 , Fink discloses the light emitting device is adapted to provide contact 
with a voltage source (paragraph 24, figure 2). The reason for combining is the same as for 
claim 1 above. 

Claims 7-9, 14-15, 17-19, 28-29, 32-39 and 49-50 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Frecska (US 6,693,512) in view of Fink (US 2003/0057821), in 
further view of Angelopoulos (US 2002/0025391). 

Regarding claim 7, Frecska in view of Fink discloses all of the claimed limitations except 
for the light-emitting subassembly comprises a first electrical insulation layer, a first electrode 
layer, a light-emitting layer, a second electrode, and a second electrical insulation layer. 

Angelopoulos discloses a light-emitting subassembly (figure 3) in an analogous art 
comprises a first electrical insulation layer (top glass), a first electrode layer (top transparent 
electrode), a light-emitting layer (liquid crystal), a second electrode (bottom transparent 
electrode), and a second electrical insulation layer (bottom glass), for the purpose of emtting 
light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have a light-emitting subassembly comprises a first electrical insulation layer, a first 
electrode layer, a light-emitting layer, a second electrode, and a second electrical insulation layer 
disclosed by Angelopoulos in the light emitting ceiling tile disclosed by Frecska in view of Fink, 
for the purpose of emtting light. 
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Regarding claim 8, Frecska in view of Fink discloses all of the claimed limitations except 
for the light-emitting subassembly comprises a first electrical insulation layer, upon which is 
disposed a first electrode layer, upon which is disposed a light-emitting layer, upon which is 
disposed a second electrode, upon which is disposed a second electrical insulation layer. 

Angelopoulos discloses a light-emitting subassembly (figure 3) in an analogous art 
comprises a first electrical insulation layer (top glass), upon which is disposed a first electrode 
layer (top transparent electrode), upon which is disposed a light-emitting layer (liquid crystal), 
upon which is disposed a second electrode (bottom transparent electrode), upon which is 
disposed a second electrical insulation layer (bottom glass). 

The reason for combining is the same as for claim 7 above. 

Regarding claim 9, Angelopoulos discloses the first electrical insulation layer (figure 3, 
top glass) and the first electrode layer (top transparent electrode) are substantially transparent to 
the light emitted by the light-emitting layer (liquid crystal). 

The reason for combining is the same as for claim 7 above. 

Regarding claim 14, Frecska in view of Fink discloses all of the claimed limitations 
except for the light-emitting subassembly comprises a first electrical insulation layer, upon 
which is disposed a first electrode layer, upon which is disposed a light-emitting layer, upon 
which is disposed a second electrode, upon which is disposed a second electrical insulation layer, 

Angelopoulos discloses the light-emitting subassembly (figure 3) comprises a first 
electrical insulation layer (top glass), upon which is disposed a first electrode layer (top 
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transparent electrode), upon which is disposed a light-emitting layer (liquid crystal), upon which 
is disposed a second electrode (bottom transparent electrode), upon which is disposed a second 
electrical insulation layer (bottom glass). The reason for combining is the same as for claim 7 
above. 

Regarding claim 15, Angelopoulos discloses the first electrical insulation layer (top glass) 
and the first electrode layer (top transparent electrode) are transparent to the light emitted by the 
light emitting layer (liquid crystal). The reason for combining is the same as for claim 7 above. 

Regarding claim 1 7, Angelopoulos discloses the light-emitting subassembly (figure 3) 
comprises a first electrical insulation layer (top glass), a first electrode layer (top transparent 
electrode), a light-emitting layer (liquid crystal), a second electrode (bottom transparent 
electrode), and a second electrical insulation layer (bottom glass). 

The reason for combining is the same as for claim 7 above. 

Regarding claim 18, Angelopoulos discloses the light emitting device further comprising 
a reflective layer (claim 31). The reason for combining is the same as for claim 7 above. 

Regarding clam 19, Angelopoulos discloses the light emitting device further comprising 
an electron transport layer and a hole transport layer (paragraph 191). 
The reason for combining is the same as for claim 7 above. 
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Regarding claim 28, Frecska in view of Fink discloses all of the claimed limitations 
except for the light-emitting subassembly comprises a first electrical insulation layer, upon 
which is disposed a first electrode layer, upon which is disposed a light-emitting layer, upon 
which is disposed a second electrode, upon which is disposed a second electrical insulation layer. 

Angelbpoulos discloses a light-emitting subassembly (figure 3) in an analogous art 
comprises a first electrical insulation layer (top glass), upon which is disposed a first electrode 
layer (top transparent electrode), upon which is disposed a light-emitting layer (liquid crystal), 
upon which is disposed a second electrode (bottom transparent electrode), upon which is 
disposed a second electrical insulation layer (bottom glass). 

The reason for combining is the same as for claim 7 above. 

Regarding claim 29, Angelopoulos discloses the first electrical insulation layer (figure 3, 
top glass) and the first electrode layer (top transparent electrode) are substantially transparent to 
the light emitted by the light-emitting layer (liquid crystal). 

The reason for combining is the same as for claim 7 above. 

Regarding claim 32, Frescka discloses a subassembly (figure 2, 22) for use in a light 
emitting ceiling tile (figure 2), where in the subassembly comprises two opposing faces (23 and 
24) and a perimeter edge (vertical line), 

Frecska does not disclose first electrical insulation layer, a first electrode layer, a light- 
emitting layer which comprises light emitting group IV nanostructures, a second electrode, and a 
second electrical insulation layer. 
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Fink discloses a light emitting layer (figure 1, 104-109) comprises light emitting group 
IV nanostructures (abstract), for the purpose of emitting different light wavelengths, 

Angelopoulos discloses a light-emitting subassembly (figure 3) in an analogous art 
comprises a first electrical insulation layer (top glass), a first electrode layer (top transparent 
electrode), a light-emitting layer (liquid crystal), a second electrode (bottom transparent 
electrode), and a second electrical insulation layer (bottom glass), where in the first electrode 
layer (top transparent electrode) is transparent to the light emitted by the light emitting layer 
(liquid crystal), for the purpose of emitting light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have a light-emitting subassembly comprises a first electrical insulation layer, a first 
electrode layer, a light-emitting layer, a second electrode, and a second electrical insulation layer 
disclosed by Angelopoulos and a light emitting layer comprising light emitting group IV 
nanostructures disclosed by Fink in the light emitting ceiling tile disclosed by Frecska, for the 
purpose of emitting different light wavelengths. 

Regarding claim 33, Fink discloses the subassembly is adapted to provide contact with a 
voltage source (paragraph 24 and figure 2). The reason for combining is the same as for claim 
32 above. 

Regarding claim 34, Fink discloses the nanostructure are nanoparticles (abstract). 
The reason for combining is the same as for claim 32 above. 
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Regarding claim 35, Angelopoulos discloses the subassembly further comprising a 
reflective layer (claim 31). The reason for combining is the same as for claim 32 above. 

Regarding claim 36, Angelopoulos discloses the subassembly further comprising an 
electron transport layer and a hole transport layer (paragraph 191). 

The reason for combining is the same as for claim 32 above. 

Regarding claim 37, Angelopoulos discloses the subassembly further comprising a 
reflective layer (claim 31). The reason for combining is the same as for claim 32 above. 

Regarding claim 38, Angelopoulos discloses the subassembly further comprising an 
electron transport layer and a hole transport layer (paragraph 191). 
The reason for combining is the same as for claim 32 above. 

Regarding claim 39, Angelopoulos discloses the subassembly further comprising an 
electron transport layer and a hole transport layer (paragraph 191). 
The reason for combining is the same as for claim 32 above. 

Regarding claim 49, Frecska in view of Fink discloses all of the claimed limitations 
except for the light emitting subassembly comprises a first electrical insulation layer, a first 
electrode layer, a second electrode, and a second electrical insulation layer. 
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Angelopoulos discloses a light emitting subassembly (figure 3) comprises a first 
electrical insulation layer, a first electrode layer, a second electrode, and a second electrical 
insulation layer. The reason for combining is the same as for claim 32 above. 

Regarding claim 50, Angelopoulos discloses the first electrical insulation layer and the 
first electrode layers are transparent to the light emitted by the light emitting layer (figure 3). 
The reason for combining is the same as for claim 32 above. 

Claims 10, 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Frecska (US 6,693,512) in view of Fink (US 2003/0057821), in further view of Srivastava 
(US 2003/0067265), 

Regarding claim 10, Frecska in view of Fink discloses all of the claimed limitations 
except for the tile emits white light. 

Srivasta discloses a light emitting device emits white light (abstract), for the purpose of 
emtting white light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have a light emitting device emits white light disclosed by Srivastava in the light 
emitting ceiling tile disclosed by Frecska in view of Fink, for the purpose of emtting white light. 

Regarding claim 30, Frecska in view of Fink discloses all of the claimed limitations 
except for the tile emits white light. 
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Srivasta discloses a light emitting device emits white light (abstract), for the purpose of 
emtting white light. The reason for combining is the same as for claim 10 above. 

Claims 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Frecska (US 6,693,512) in view of Fink (US 2003/0057821), in further view of Hosokawa 
(US 2001/0009351). 

Regarding claim 11, Frecska in view of Fink discloses all of the claimed limitations 
except for the light emitting subassembly comprises an electron barrier layer. 

Hosokawa discloses a light emitting subassembly comprises an electron barrier layer 
(paragraph 129), for the purpose of improving recombination efficiency (paragraph 129). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have an electron barrier layer in a light emitting subassembly disclosed by 
Hosokawa in the light emitting tile disclosed by Frecska in view of Fink, for the purpose of 
improving recombination efficiency. 

Regarding claim 12, Frecska in view of Fink discloses all of the claimed limitations 
except for the light emitting subassembly comprises an hole barrier layer. 

Hosokawa discloses a light emitting subassembly comprises an hole barrier layer 
(paragraph 129), for the purpose of improving recombination efficiency (paragraph 129). 

The reason for combining is the same as for claim 1 1 above. 
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Claims 22-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Frecska (US 6,693,512) in view of Fink (US 2003/0057821), in further view of Lee 
(2004/0036130), 

Regarding claim 22, Frecska in view of Fink discloses all of the claimed limitations 
except for the group IV nanoparticles are core-shell nanoparticles. 

Lee discloses the group IV nanoparticles are core-shell nanoparticles in an analogous art 
(paragraphs 77-78), for the purpose of emitting light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the group IV nanoparticles are core-shell nanoparticles disclosed by Lee in the 
light emitting subassembly disclosed by Frecska in view of Fink, for the purpose of emitting 
light. 

Regarding claim 23, Fink discloses the group IV nanoparticles comprising silicon 
(abstract). 

Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Frecska (US 
6,693,512) in view of Lee (2004/0036130), in further view of Angelopoulos (US 
2002/0025391). 
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Regarding claim 40, Frecska discloses a light emitting ceiling device (figure 2). 
However, Frecska does not disclose the light emitting ceiling device comprising a plurality of 
nanoparticles, a first electrode, and a second electrode. 

Lee discloses a plurality of nanoparticle in an analogous art, the nanoparticles comprising 
a group IV semiconductor (abstract) and a capping agent (paragraph 244) coupled to the group 
IV semiconductor, wherein the nanoparticles have an average diameter of between 0.5 nm to 15 
nm (paragraph 39), for the purpose of emitting different light wavelengths. 

Angelopoulos discloses a light emitting device (figure 3) comprising a first electrode (top 
transparent electrode) electrically coupled (abstract) to the plurality of light emitting layer (liquid 
crystal), and a second electrode (bottom transparent electrode) electrically coupled (abstract) to 
the light emitting layer (liquid crystal), wherein the first and second electrodes (transparent 
electrodes) together are configured to conduct an applied current to the light emitting layer, 
wherein the light emitting layer produce light in response to the applied current (paragraph 188 
describes it is necessary to have current going through the light emitting layer in order to produce 
light), for the purpose of emitting light. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have a nanoparticles comprising a group IV semiconductor and a capping agent 
coupled to the group IV semiconductor, wherein the nanoparticles have an average diameter of 
between 0.5 nm to 15 nm disclosed by Lee and a first electrode electrically coupled to the 
plurality of light emitting layer, and a second electrode electrically coupled to the light emitting 
layer, wherein the first and second electrodes together are configured to conduct an applied 
current to the light emitting layer, wherein the light emitting layer produce light in response to 
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the applied current disclosed by Angelopoulos in the light emitting ceiling tile device disclosed 
by Frecska, for the purpose of emitting different light wavelengths. 

Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Angelopoulos (US 2002/0025391) in view of Fink (US 2003/0057821). 

Regarding claim 42, Angelopoulos discloses the method of making a light emitting 
subassembly (figure 3) comprising combining (a) a light emitting layer (liquid crystal), (b) first 
and second electrode layers (two transparent electrodes), and (c) first and second electrical 
insulation layers (both top and bottom glasses), wherein the layers (a), (b), and (c) are in laminar 
arrangement (figure 3), wherein the first electrode is disposed on the first electrical insulation 
layer, and the first electrode and the first electrical insulation layer are transparent (figure 3). 
However, Angelopoulos does not disclose the light emitting layer comprising light emitting 
group IV nanoparticles. 

Fink discloses a light emitting layer comprising light emitting group IV nanoparticles 
(abstract), for the purpose of emitting different light wavelengths (abstract). 

It would have been obvious to one of ordinary skill in the art at the fime the invention 
was made to have a light emitting layer comprising light emitting group IV nanoparticles 
disclosed by Fink in the method of making a light emitting subassembly disclosed by 
Angelopoulos, for the purpose of emitting different light wavelengths. 
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Claims 43-46 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Frecska (US 6,693,512) in view of Fink (US 2003/0057821), in further view of Ilenda 
(6,526,213). 

Regarding claim 43, Frecska in view of Fink discloses all of the claimed limitations 
except for using the ceiling tile for emergency lighting. Ilenda discloses using lighting source for 
emergency lighting (column 9, lines 17-48), for the purpose of having lighting in an emergency. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the light source for emergency lighting disclosed by Ilenda in the ceiling tile 
disclosed by Frecska in view of Fink, for the purpose of having lighting in an emergency. 

Regarding claim 44, Ilenda discloses using lighting source for in-door lighting (column 9, 
lines 17-48). The reason for combining is the same as for claim 43 above. 

Regarding claim 45, Ilenda discloses using lighting source for track lighting (column 9, 
lines 17-48). The reason for combining is the same as for claim 43 above. 

Regarding claim 46, Ilenda discloses using lighting source for direct lighting of an 
airplane interior (column 9, lines 17-48). The reason for combining is the same as for claim 43 
above. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bumsuk Won whose telephone number is 571-272-2713. The 
examiner can normally be reached on Monday through Friday, 8:00 am to 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimeshkumar Patel can be reached on 571-272-2457. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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